6b)    Exchange and transport  

Factors such as size and metabolic rate affect the requirements of organisms.  This gives rise to adaptations such as specialised exchange surfaces and mass transport systems

Mass Transport

Over large distances, efficient supply of materials is supplied by mass transport

The circulatory system and passage of water in plants are two examples of mass transport

1. Circulatory System

 Humans have a double circulatory system with a 4-chambered heart. A mammal’s heart is a pump.  From the heart blood is circulated around the body in the various blood vessels

Blood leaves the heart in ____________________.  These branch into arterioles and then into the capillaries

What happens in the capillaries?

______________________________________________________________________

Blood is then collected from the capillaries by a network of venules.  It flows into larger _____________ which bring the blood back to the heart.  

Blood Vessels

Blood vessels are classified as organs.  

What is an organ? _______________________________________________________________________Blood circulates in a series of different kinds of blood vessels as it circulates round the body. Each kind of vessel is adapted to its function.

      You are required to know the name of the coronary arteries, the blood vessels associated with the heart, liver and kidneys
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The main blood vessels associated with the circulatory system
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The valves found in the veins:
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Read page 187

Complete the table below: (include explanation)

	
	Artery
	Arteriole
	vein
	Capillary

	Function
	
	
	
	

	Muscle layer
	
	
	
	

	Elastic layer


	
	
	
	

	Thickness of wall
	
	
	
	

	Valves
	
	
	
	

	Pressure
	
	
	
	


Capillaries and exchange surfaces
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Within almost every organ is a network of capillaries that supply or remove waste substances.  

· Tissue fluid is the fluid that surrounds every cell of the body.  It is formed from the plasma in the capillaries.  Cells will obtain all their nutrients from the tissue fluid and will put into it all their waste products

· Blood flows into capillary at high hydrostatic pressure from the arteriole end

· The blood contains water, dissolved substances (e.g. glucose and amino acids) which are forced out of the walls of the capillary

· In the blood are large molecules called plasma proteins that are too large to leave the capillary

· As the water and dissolved substances leave the capillaries the plasma proteins remain and the concentration of them increases (due to less water present and so the water potential gets lower or more _______________________)

· This will cause water to be drawn back into the capillary by osmosis

At the arteriole end of the capillary the effect of the hydrostatic pressure is greater than that of the water potential so fluid is forced out, taking the soluble nutrients from the blood.  This fluid is very similar to blood plasma except it is lacking in plasma proteins and is called tissue fluid - which will bathe the cells

At the venule end of the capillary - As the blood flows through the capillary the hydrostatic pressure decreases (due to decrease in volume in the blood) so the effect of the water potential now is greater than that of the hydrostatic pressure. Water will now be drawn back into the capillary by osmosis

How is excess tissue fluid returned to the blood?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Page 189 Complete summary questions and questions 1 to 5 
Questions
1.  (a) The diagrams show sections across an artery and a vein.
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Which diagram shows an artery? Give one reason for your answer.

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
(1 mark)

(b) The structure of a vein allows blood to flow in one direction. Explain how.

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
(2 marks)
(c) The diagram shows the circulatory system of a mammal.
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Complete the boxes to show which of the blood vessels A to E,

[image: image8.png](i) contains the carotid bodies

(ii) has the lowest concentration of oxygen

(iii) carries blood at the highest pressure

(3 marks)
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2(a) Tissue fluid returns to the blood in the capillaries. Describe how.

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
(3 marks)

(b) In some diseases, lymph vessels in the legs may become blocked. Explain how this leads to swelling of the tissues in the feet and ankles.

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
(2 marks)

Physio Jun07
Remember!!! FLUID IS MOVING INTO AND OUT OF THE CAPILLARY AT ALL TIMES.  REMEMBER MORE IS PUSHED OUT AT TH E ARTERIOLE END DUE TO A VERY HIGH HYDROSATTIC PRESSURE AND MORE IS DRAWN BACK INTO THE VENUL END DUE TO A LARGE WATER POTENTIAL GRADIENT.


Plasma is the name given to the fluid part of the blood – it is not plasma that leaves the capillary but it is water and small soluble molecules. 


Tissue fluid is the name given to the fluid that bathes the cells.  It is not tissue fluid that re enters the capillaries but water and small soluble waste products
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